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' R IRK INTENSIVE SURVEY - 15 APRIL 1986
1. INTRODUCTION ' .
The R Irk is one of the most polluted rivers in North West Water's 
area. In dry weather the bulk of the flow in the river (approx 
90 Mid as measured at Scotland Weir just upstream of the 
"R Irwell confluence) originates from the 3 sewage works within the 
catchment. These are:-
(i) Castleton ETW (DWF = 1.4 Mid *) . - a filter works which 
discharges to Trub Brook, a tributary of Whit Beck.
■ (ii) Royton ETW (DWF = 7.0 Mid -■ an activated sludge' plant 
with filters which discharges into Luzley Brook just ' 
upstream-of the R Irk.
(iii) Oldham ETtV (DWF = 72 Mid"1) - .an activated sludge plant 
with filters which discharges into- Wince Brook. The flow 
in Wince Brook upstream of Oldham ETW is small (5% ile 
. O  Mid ^) and hence in dry weather, the water quality of 
Wince Brook' reflects the effluent quality produced: by this 
works.
The R Irk is badly affected by numerous unsatisfactory storm sewage 
overflows (SSOs) within the. catchment. Several sewerage projects 
have been carried out in recent years within the Irk catchment 
especially•in the Middleton area, where earlier major redevelopment 
of the old town centre took place between 1969 and 1976, at which 
time the main sewers were reconstructed. Appendix 1 lists some of 
the projects completed in the past few years in the Rochdale MBC 
and Oldham MBC areas.
Whilst the resewerage work- carried out to date has resulted in the 
abandonment of numerous unsatisfactory SSOs on the R Irk and its 
tributaries, many more remain, particularly in the lower reaches. 
In the March 1986 SIP list, there were 4 designated SIPs in the Irk 
catchment as follows:- •
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Wince Brook . (No 4, 3rd equal, 71 points)'
3.7km between Foxdenton Lane and the R Irk 
Moston Brook .(No 10, 6th equal, 70 points) .
6.9km between Hoi1 inwood and the R. Irk 
Luzley Brook (No 16, 15th equal, 65 points)
3.5km between Shaw and the R Irk 
R Irk nr Royton (No 19, 19th equal, 62 points)
3.5km between Dogford Road -and Street Bridge
It is likely that a significant part, if not all, of the 11.6 km 
reach of the R Irk between Wince Brook and the R Irwell will be 
redesignated a SIP in the near future. (In 1985 the 16.5 km reach 
between Luzley Brook and the R Irwell had been designated an SIP). 
However the SIP on Luzley Brook may soon disappear following the 
completion of the Royton Southern Stage 3 project.
Whilst the present condition of the R Irk is very bad it should be 
noted that conditions were even worse prior to the completion of 
numerous sewerage projects within the catchment. Thus the SIP on 
the R Irk between Royton and Middleton has been removed, and Wince 
Brook has improved from being a nuisance to a SIP.
The net effect -of the lack of dilution in dry weather for .the 
sewage effluent discharges and discharges due to blocked sewers, 
.and the problems caused by unsatisfactory SSO’s within the 
catchment in wet weather, is that, apart- from a short length at the 
top of the R Irk, the R Irk fails to meet its LTO of class 2, with
11.9 km in class 3 and the bottom 6.5 km in class 4. Similarly the 
entire classified length of Wince Brook is class 3 (LTO class 2) 
and that of Moston Brook is class 4 (LTO class 2). On a brighter 
note, large parts of Whit Brook and Luzley Brook do meet their LTOs 
of class 2 (Appendix-'2). -
It is -clear that storm sewage overflows have a serious impact on 
the quality of the R Irk. The work presented in this report 
describes the first detailed study of the- river carried out in wet 
weather conditions.
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2. SURVEY STRATEGY
The survey was designed . to investigate the changes in the water 
quality of the R Irk which take place during wet weather. Because 
of manpower and analytical restrictions the study on Wince Brook 
and the R Irk upstream of IVince Brook was limited to their bottom 
reaches.
Separate dye injections were made during the early part of the 
survey to Wince Brook via Oldham ETW final effluent and also direct 
'to the watercourse adjacent to Kirkway SSO (SD872 056). Dye wa.s 
also injected into the R Irk downstream'of Heaton Mills (Map A).
Automatic samplers were used on the R Irk at the Gasworks site 
(SD872 056), the R Irk upstream of BICC (SD850 028), and the R Irk 
at Scotland Weir (SJ841 991), Samples of the R Irk upstream of 
Wince Brook, and Wince Brook upstream of the R Irk, were taken from 
McBrides' premises at regular intervals until dye from the 2 
injections upstream had cleared Wince Brook.
Further samples' were taken at strategic points between Wince Brook 
and Moston Brook in an attempt to more clearly understand the 
reasons for the changes observed', at the fixed sites, 'and in 
particular to- gain information on the relative impact of particular 
groups of storm sewage overflows on the water quality of the R Irk.
Because water quality can change very quickly in times of storm, 
the time of travel information gathered during the survey would be 
used as an aid to interpret water quality changes by' comparing
■ samples taken in-phase with injected dye. ■
3. SURVEY CONDITIONS '
The survey took place following a period of cold showery weather.as 
indicated by the flows recorded at Scotland Weir shown below:-
Flows measured at Scotland Weir (cumecs)
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Date Time 1 Minimum 
l
Time tMaximum
12/4/86 
13/4/86 . 
14/4/86 
15/4/86
1 ■
08.301 1.5 
06.451 1.5
09.301 1.9
08.301 1.8 
l
*
i
16.001 1.9' 
17.30 J 3.6 
22.45. 2.4 
15.30, 6.3 
i
NB: DWF approx 1,1 cumecs at Scotland Weir
On 15 April 1986 the following observations were made on the 
weather:-
Time . Observation
06.30 - 08.30 hrs
10.30
11.45 - 11.55.
13.20 ./ .
NB: The rainfall recorder at Heaton Park recorded 4.2mm of rain 
between 10.50-13.20 hrs .with 1.6mm occurring between 11.35-12.05 
hrs.
Fig 1 shows the very large - increase in flows which took place 
during the survey period at Scotland Weir. Gaugings carried out on 
the day of the survey are shown in Table 1. Flows measured by 
dilution gauging are approximate due to lack of complete 
flow-through records at some sites.
River temperatures were,low, generally in the range 5.5 - 7.5°C.
very light drizzle 
light rain commenced 
very heavy rain 
rain stopped
TIME OF TRAVEL RESULTS
Time of travel results are summarised in Table 2 'and plotted in 
Figs 2a, 2b and demonstrate the marked increase in river velocity 
which occurred following heavy rain.
Utilising these results, Tables 3-5 have been derived summarising 
some of the changes in water quality which took place during the 
survey. Samples taken at times close to when peak dye concen­
trations were present are highlighted in the tables.
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5. RESULTS AND DISCUSSION
A summary of the results for all the 'samples taken during , the 
survey is given in' Appendix 3. Tables 3-5 highlight some of the 
changes in water quality which took place during and after rainfall 
on this survey. The river system has been split into five sections 
for discussion purposes as follows
(i) Wince Brook upstream of R Irk -
(ii) R Irk upstream of Wince Brook 
(iii) R Irk from Wince Brook to immediately upstream BICC's 
premises
(iv) R Irk from BICC to Moston Brook confluence
(v) R Irk from Moston Brook to Scotland Weir
(i) Wince* Brook upstream of R Irk 
* -
During dry weather conditions, the final effluent discharge 
from Oldham ETW contributes almost all the flow in Wince 
Brook as measured upstream of the R Irk (section 1).
At the beginning .of this survey, before significant 
quantities of rain had fallen, the water quality of Wince. 
Brook was as expected with elevated ammonia levels (3.7 -
4.0 mgl ■*■) but relatively low BOD (5.4 - 6.0 mgl *) and 
suspended solids levels (13 - 16 mgl  ^ totai).-
Samples taken at the ptc R Irk site between 11.30 - 12.30 
hrs, when rainfall was most intense, showed little change in 
water quality apart from a drop in' ammonia concentrations 
(to 2.3 mgl ■*") presumably due to dilution as river flows 
increased. Clearly, the Kirkway SSO MN34 (SD872 056) was 
either- .not discharging or was not- having- significant effect
■ on water quality at this time.
, NB: The time of travel between this SSO and the sampling
* •
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site downstream was only 12 minutes even before significant 
rain had begun.. Only one observation of the Kirkway SSO was 
made during the survey.- This was at 0.8.30 hrs. at the end of 
a period of very light drizzle and the ’SSO was not 
discharging.
Between 11.20 hrs and 13.30 hrs, flows in Wince Brook more 
than doubled (Table 1). By 13.30 hrs water quality in Wince 
Brook upstream of the R Irk had already begun to deteriorate 
with ammonia ' (3.2 mgl *), BOD (15.6 mgl and
suspended solids levels (67 mgl  ^ total, 33 mgl  ^
mineral) all increasing significantly. The 13.30 hrs sample 
was in phase with the dye injection at Oldham ETW at. 11.00 
hrs, giving a time of travel of 2.5 hours under these 
elevated flow conditions. The corresponding sample taken at 
Oldham ETW (final effluent) at 11.15 hrs had- lower ammonia 
(1.8 mgl ■*■), suspended solids (20 mg  ^ total), and BOD 
(10.2 mgl ^) contents suggesting a significant input, of 
ammonia and BOD from storm sewage overflows to Wince Brook.
At 14.00 hrs, ammonia and suspended solids levels in Wince 
Brook ptc ' R Irk were unchanged from 13.30. hrs but the BOD 
had -increased further to 23 mgl  ^ (Figs 3, 4 and 5).
No more samples were taken at this site until 16.00 hrs 
by which- time BOD (13.8 mgl ■*") and suspended solids 
(36.mgl total) levels had dropped but ammonia 
concentrations (6.2 mgl )^ had almost doubled to reach 
levels higher than found prior to the increase in flows. It 
seems unlikely that discharges from SSOs would result in 
these increased ammonia levels (but not corresponding BODs) 
and..hence the. most likely source of these .elevated ammonia 
levels is 'an- increased load from Oldham ETW.
Oldham ETW is an activated sludge plant. There are 
biological filters at.the works which normally treat all the 
flow to the works, but when flows exceed about 100- Mid
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some of the secondary tank effluent by-passes . the filters 
and goes, direct to river and this effluent will have a 
relatively high ammonia content. ' .
Incidentally, during this survey, the Oldham ETW storm
tanks operated for about half an hour just before 15.00 hrs
(ie 14.30-15.00 hrs approx). However, samples taken of
the storm tank effluent at 15,00 -hrs (BOD 71 mgl
NH^-N 3.6 mgl suspended solids' (total) 209 mgl *)
and of the final (humus tank) effluent at 14.15 hrs (BOD
8.2 mgl"\ NH.-N 1.9 mgl \  suspended solids (total) 
-1
16 mgl ) suggest that neither the storm tank nor the
- fully treated final effluent discharge was the source of.the 
elevated ammonia levels observed later in the survey 
upstream of the R Irk.
A sample from Wince Brook taken upstream of Oldham ETW 
at 13.40 hrs had little ammonia. (0.6 mgl ^) but 
extremely high suspended solids levels (1776 mgl 1 total, 
1446 mgl mineral) and an elevated BOD ■ (48 mgl ^). 
These results are probably attributable to civil works being 
carried out upstream. The flow in Wince Brook upstream of 
Oldham ETW was relatively low and these very elevated 
suspended solids, were, not seen at the Wince Brook ptc R Irk 
site during the sampling period.
(ii) R Irk upstream of Wince Brook
Limited sampling of the R Irk upstream of Whit Brook (at 
Hanson Street) and of Whit Brook ptc R.Irk (at John Lee 
Fold) demonstrated a substantial deterioration in water 
quality at both sites following - heavy ..rain especially in 
terms of BOD and suspended solids-levels (Appendix 3).
Thus prior to the storm Whit Brook ptc R Irk was of satis­
factory quality (BOD 2.2-3.8 mgl NH,-N 0.2 mgl 1,
-1 - -1
SS (total) 5-13 mgl , SS (mineral)- 2-4 rngl ),. whilst
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further upstream, above Chadwick and Smith, close to the 
outskirts of. Middleton, but downstream of Stake Hill. 
Industrial Estate and Castleton ETW, Whit Brook was of even 
better quality (BOD' 0.5 mgl NH^-N. 0.15 mgl 1 SS 
(total) 11 mgl \  SS (mineral) 7 m g l 1). However; at
15.40 hrs more than 2 hours after rainfall had stopped, BOD 
(13.6 mgl ■*"), ammonia. (1.85 mgl ■*■), and SS ' (120 mgl 1 
total, 85 mgl 1 mineral) had all increased significantly 
at the Whit Brook ptc R Irk site, although dissolved oxygen 
levels (871) remained satisfactory. It seems likely that 
worse conditions would have occurred earlier in the storm at 
this site which is downstream of a number of SSOs.
Prior to the storm, the R Irk upstream of Whit Brook had an
-1
elevated# ammonia content (2.4-4.0 mgl ) but satisfactory 
BOD (3.2-4.8 mgl ^) -and suspended solids (7-11 mgl 1 
total) levels. Royton ETW final effluent will have made a 
significant contribution to the elevated ammonia levels 
found. The large SSO (MN34) off Spring Vale just upstream 
of Hanson Street bridge was not discharging when inspected 
at 07.45 hrs and 10.50 hrs.
By TS.30 hrs conditions were much worse (BOD = 24" mgl \
NH,-N • = 4.6 mgl"1, SS (total). * 171 m g r 1 ,' SS
“1
(mineral) = 100 mgl ) as a consequence of the storm which 
had finished some 2 hours earlier. From a consideration of 
the results found at the Gasworks site (see below) it is 
possible that much worse conditions in terms of BOD and 
suspended solids levels would have occurred at this site 
between 13.00-14.00 hrs. \
Downstream of Whit Brook,. ■ regular samples were .taken from 
the R Irk at the Gasworks site (SD8.72 056), mainly -using an. 
automatic sampler, and also'from just upstream of the Wince 
Brook confluence (McBrides' site - SD876 055). The results 
of samples taken prior to the storm indicate that there was
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an input to the river in the culvert between these sites 
resulting in an increase in both BOD. (.3.5 to 7.0 mgl 
and ammonia (1.7 to 2.4 mgl .^). There are- 2 SSOs (MN26' - 
Long Street Roundabout, Middleton and MN36 - Wood Street, 
Middleton) which are possible sources. There was also a 
surcharge relief on the town centre sewer at this time which 
has subsequently been removed by the Middleton Town Centre 
■sewer scheme in 1986.
At the beginning of the storm, this downstream deterioration 
-was maintained until around 12.30 hrs when the water quality 
of the R Irk upstream of the Gasworks site became so bad 
that it would have tended to mask the impact of any input in 
the culverted section. Thus after about 12.30 hr$, BOD and
suspended solids levels rose dramatically (Figs 3 and 4) to
“1 "1
attain peaks in excess of 60 mgl .(BOD) and 500 mgl
(SS total) at both sites in the period 13.30-14.00 hrs. 
This situation contrasts with that found in Wince Brook- 
where increases in BOD values were smaller (max observed BOD 
23 mgl ■*■),. and suspended solids levels: remained relatively 
low (<^70 mgl \  total) during the same period.
Interestingly, a routine river survey was carried out during 
the previous month (4 March 1986) during spate conditions 
when similar water.quality was found for the R Irk upstream 
of Wince Brook (SS total = .548 mgl \  BOD = 39 mgl.-^). 
The results of this survey are shown in Table 6. The 
samples, .'whilst not in-phase, do indicate that the R Irk 
upstream of the Cedar Grove SS.0 was badly polluted in terms
of suspended solids (860 mgl  ^ total, 688 mgl \
- 1 “1 
mineral), BOD (40 • mgl-- ), and ammonia (4.7 mgl ).
Further downstream, below Royton ETW and Luzley Brook
the ammonia concentration (5.0 mgl ■*■) found, was almost
double that immediately 'upstream of the works, but the
BOD (38 mgl )^ remained unchanged. In fact the BOD
values found at all sites on the R Irk were in the range
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34-40 mgl \  and suspended solids levels were also very 
high (> 300 mgl at all' sites), especially in the reaches '
• upstream of Wince Brook. Suspended solids in Wince Brook 
(184 mgl total, 96 mgl 1 mineral) were much higher 
than on the subsequent intensive survey but appreciably 
lower than the corresponding values in the R Irk ptc Wince 
Brook (548 mgl 1 total, 394 mgl 1 mineral). Peak flows 
(8.9 cumecs, 770 Mid ■*■)■ at Scotland Weir occurred around 
midday on 4/3/86. The sample taken at Scotland Weir at 
14.15 hrs when the flow was still 8 cumecs had a 
substantially higher ammonia content (6.3 mgl )^' than the 
corresponding samples on the intensive survey.
■ Samples, taken from the R Irk at the Gasworks site during the . 
intensive survey demonstrated an increase- in ammonia 
concentration some time after the rain had stopped and at 
a time when BOD and suspended solids levels were falling 
(Figs 3,4,5). The peak values ( ~  4.0 'mgl 1 NH^-N) 
measured were higher than the values found prior to rain at. 
this site (< 2 mgl ^  and occurred at a time when ammonia 
levels in Wince brook were also elevated. Royton ETW, an 
activated sludge plant, is one likely source of the ammonia 
peak/observed on the R Irk.
Finally the decrease in nitrate concentrations between the 
Gasworks site and the R Irk ptc Wince Brook site cannot be 
explained and it seems likely that these nitrate results are 
suspect.
(iii) R Irk from Wince Brook to just upstream BICC
Prior .to the storm, the water quality of the R Irk at Lever 
Bridge' was as expected from the quality found • in the R Irk 
cHid Wince Brook upstream of their confluence, with elevated 
ammonia (3.1 mgl''*') and phosphate (2.3 mgl )^ 
concentrations, but fairly low BOD (6 mgl )^ and suspended
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solids Levels (12 mgl 1 total). The three samples taken 
at Lever Bridge between 08.40-09.27 hrs failed to detect the 
very high BOD (96 nig 1 ^) and COD (164 mgl ^) values 
reported for the R Irk just upstream of Wince Brook at 
08,40. hrs. As the time of travel between the Wince Brook 
confluence and Lever Bridge was around 20 minutes before 
rainfall began, the results suggest that there was either 
a very localised (possibly incompletely mixed) input to the 
R Irk just upstream of Wince Brook, or the results reported, 
for. the upstream site are erroneous.
A sample taken just before 13.00 hrs, towards the end of the 
storm, demonstrated a deterioration in water quality at 
Lever Bridge in terms of BOD (15 mgl ) and suspended 
solids (62 mgl 1 total) thought to b.e due principally to 
the deterioration in the R Irk upstream of Wince Brook. At 
this time lots of sewage solids were clearly visible in the 
R Irk at Lever Bridge.
Between Lever Bridge and Heaton Mills, Boardman Brook enters 
the R Irk. This was sampled before the onset of the storm 
and was found to be of excellent quality. Because of 
manp6wer restrictions,' no further water quality samples were 
taken from this watercourse which, although very small, has 
at least 3 SSOs on. its upper reaches.
At Heaton Mills the water quality of the R Irk prior to the 
storm was very similar to that found at Lever Bridge in 
terms of BOD and suspended solids levels, although dissolved 
oxygen (83%) and ammonia (~ 3.7 mgl concentrations were 
somewhat higher (samples not in phase). At 11.45 -hrs there 
had been little change in water quality apart from a drop ,in 
ammonia- (to 2.8 mgl~1) due to increased ' dilution,; and even 
at 12.45 hrs, well into the storm, BOD (7.4 mgl ^) and 
suspended solids (32 mgl 1 total) levels had not increased 
markedly. However, sewage solids were visible in the river
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on each hourly visit to this site between 11.45-13.45 hrs, 
pointing to the operation of local SSOS upstream (storm 
sewage overflows MN1 at SD844 047, and MN2 .at SD846 049 are 
well within 1 km of the sampling site, whilst MN24 at 
SD850 050 is not- much more than 1 km upstream). Clearly the 
impact of these SSOs on the water quality of- the R Irk was 
small during the early part of the storm (excluding visual 
effects). •
Between 12.45-13.45 hrs there was a substantial 
deterioration in the water quality of the R Irk at'Heaton 
Mills in terms of BOD (7.4 to 47 mgl Z*-) and suspended 
solids (32 to 219 mgl  ^ total, 14 to 127 .mgl * mineral). 
The large twin outfall SSO (MN32 located at SD856 053) 
constructed in 1981 adjacent to Manchester Old Road, close 
to the Boardman Brook confluence, and approximately 2 km 
upstream of the Heaton Mill site, commenced discharging at
12.00 hrs and would' have contributed to this observed 
deterioration. It is highly unlikely that the very bad 
conditions observed in the R Irk upstream of Wince Brook 
would have reached Heaton Mills by 13.45 hrs (recall that 
the BOD and SS, levels at. Lever Bridge, almost 3 km upstream 
of Heaton Mills, were relatively low at 15 mgl  ^ and 
62 mgl * (total) respectively around 13.00 hrs).
Samples taken by the automatic' sampler located at the 
upstream end of BICC's premises and in-phase samples (Table 
3) demonstrated that water quality at this site was very 
similar- to that found, at Heaton Mills (approx 2.6 km 
upstream) in the early part of the survey. ■ However, the 
first sample taken at BICC after the onset of rain 
(composite of 11.30. and 12.00- hrs .samples) -showed a 
significant deterioration in terms of BOD (15.8 mgl )
- indicating that' a polluting discharge(s) had entered the 
river downstream of Heaton Mills (see Table 4).
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The 13.45 hrs sample (composite of 13.30 and 14.00 hrs 
samples) showed a substantial deterioration in water quality 
(BOD>  25 mgl *) but it is not possible to deduce the 
relative importance of the contributions from local SSOs, 
from the new Manchester Old Road SSO (MN32), or even from 
resuspension of river bed deposits. Fig 3 shows the 
variation of BOD with time at this site. Highest BOD 
(44 mgl *) COD . (189 mgl *) and suspended solids 
(445 mgl 1 total, 299 mineral) concentrations measured 
occurred in the period 15.15-15.30 hrs. Peak BODs found 
around 13.30 hrs in the R Irk upstream of Wince Brook would 
have arrived at BICC around this time.
It is. postulated that the changes in water quality observed 
at BICC were due initially to the early operation of local 
SSOs (downstream of Heaton Mills), possibly so close to the 
BICC site as to be not properly mixed, followed by the 
impact of SSOs downstream of Lever Bridge (with MN32 thought 
to be particularly important), and that subsequently the 
impact of the R Irk input (from upstream of Wince Brook) 
became significant.
Because regular sampling of Wince Brook was terminated at
14.0,0 hrs before BOD levels began to fall, it is not 
possible to gauge how bad the Wince Brook input became 
following, the storm. However, whilst the 14'.00 hrs sample 
of Wince Brook was bad (BOD = 23 mgl ■*■) and the flow high 
(approx 2.8 cumecs at 13.30 hrs), the corresponding R Irk 
quality was so bad on this survey that the Wince Brook input 
at- this time would have resulted in a net improvement in the 
water quality of the R Irk downstream of the Wince Brook 
confluence.
Ammonia ' concentrations in the R Irk upstream of -BICC 
followed the pattern shown at the Gasworks site with a 
gradual increase occurring several- hours after peak BOD and
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suspended solids levels- were found (Figs 3,4,5). The 
highest ammonia .concentration (4.8 mgl ' for the
20..00-20.30 hrs composite) found in the R Irk immediately 
upstream of BICC was higher than the peak value found at the 
Gasworks site (4.0 mgl ^) and also higher than the 
pre-storm ammonia values at both these sites (3.8 mgl 1 
and 2.3 mgl 1 respectively). This points to a | substantial 
-.input of ammonia from the Wince Brook catchment as flows 
receded, as indicated by the 16.15 hrs sample (NH.-N = 6 . 2  
mgl • ) -taken from Wince Brook just upstream of the R Irk- 
confluence (see Section 5(i)).
(iv) R I.rk from BICC to Moston Brook
Samples t,aken at the upstream ICI Blackley site prior to the 
storm indicated no significant change in water quality from 
that found at the BICC site.
Boggart Hole Clough, which enters the R Irk ■ below ICI was 
very badly polluted before the storm (BOD > 8 0  mgl \  
NH^-N = 9.2 mgl 1 -at 10.15 hours), being grey in 
appearance and smelling of sewage. This watercourse was 
subsequently sampled at 12.30 hrs after heavy rain when the 
appearance .and BOD (3.8 mgl )^ were much improved, but the 
ammonia level (8.4 mgl ) was still surprisingly high. 
However, as the flow in this brook was only 1.5 Mid 1 at
13.40 hrs, it is not surprising that this input did not 
cause a discernible, downstream deterioration in the R Irk. .
Thus, samples taken from the R Irk downstream of ICI site 
(and below Boggart Hole Clough) at 10.25 hrs before 
appreciable rainfall were not- significantly' different, from 
the' corresponding- in-phase sample taken upstream of- BICC 
(Table 3). Later samples' taken at the d/s ICI site at
11.50 hrs and 12.40 hrs, at which times small quantities of 
sewage solids were visible in the R Irk, did not show the
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same elevated BODs' as found at the BICC site, possibly 
indicating that the dis.cMge(s) .causing the elevated BODs-at 
BICC earlier in the storm were close tq the sampling site 
and hence not properly mixed. Whilst there is no chemical 
evidence of a significant polluting input between the BICC 
and d/s ICI sites during the early part of the storm, the 
presence of sewage solids in the river at the d/s ICI site 
at 11.50 hrs indicates that either the SSO upstream of BICC 
began discharging very early in the storm or that there were 
other small discharge(s) from SSOs downstream of the BICC 
site.
At Hendham Vale, 1.4 km further downstream, all samples were 
taken after rain had begun and showed a downstream deter­
ioration ,when compared with the corresponding -samples taken 
at the d/s ICI site (Table 3). There was a marked deter­
ioration in water quality at Hendham Vale between ll.lOhrs 
(BOD = 9.3 mgl and 11.40 hrs (BOD = 27 ' mgl which 
was maintained at 12.45 hrs (BOD. = 22 mgl Sewage,
solids were observed at this site on each1 occasion that it 
was sampled with the appearance of the R Irk being worst 
around 11.30-11.40 hrs. The 11.40 hrs sample at Hendham 
Vale^ (BOD = 27 mgl ^  was roughly in-phase with the 
10.25 hrs sample taken d/s ICI (BOD = 7.2 mgl 
confirming the input of storm sewage between these sites. 
Clearly a SSO close to the Hendham Vale site operated very 
early in the storm.
All samples from the R Irk just upstream of Moston Brook 
were also taken after heavy rain had begun. Considering 
time of travel results it is noted that BOD values 
(10-14.mgl before 14.00 hrs were less than expected 
from the results and Hendham ■ Vale. _ This is probably a 
consequence of the SSO input upstream of Hendham Vale being 
incompletely mixed at that site.
- 17 -
Between 11.55 hrs when the site was first visited and
13.55 hrs, small quantities of sewage solids' were visible 
in the R Irk just upstream of Moston Brook. However,- by
14.55 hrs the R Irk had deteriorated in' terms of both water 
quality .(BOD = 25 mgl and appearance. This sample was 
approximately in-phase with the samples taken at Lever 
Bridge at 09.10 hrs (BOD = 6 mgl and BICC at 13.00 hrs' 
(BOD = 14.4 mgl'■*■)■ and indicates that a significant input 
occurred between the BICC and upstream Moston Brook sites. 
The cumulative effect of the SSOs downstream of BICC. 
together with resuspension of river bed deposits (the river 
flow was increasing rapidly at this time - Fig 1) is the 
most likely explanation of the deterioration observed. ’
An hour later (at 15.55 hrs) conditions were worse with BOD 
(49 mgl ■*■) and SS ( 226 mgl  ^ total, 129 mgl  ^ mineral) 
increasing markedly. By this time, it is feasible that 
discharges from the Manchester Old Road SSO (MN32) would 
have reached this site contributing to the further 
deterioration observed.
(v) R Irk from' Moston Brook to Scotland Weir 
/ .
The first sample taken from Moston Brook'was at 12.00 hrs, 
about 1.5 hrs after- rainfall began.- By this time, Moston
Brook was' already badly polluted (BOD = 25 mgl \  NH.-N 
-1
= 2.4 mgl ), with sewage solids being clearly visible in 
the brook. l\'ater quality and appearance subsequently 
deteriorated further so that by 13.00 hrs the BOD had 
increased to 85 mgl 1 and both sewage solids and oil were 
visible in this watercourse.
Worst -conditions - (BOD = 441 mgl' S'S (total). = 11S8 
mgl V, SS (mineral) = 512 mgl \  NH^-N .= 3.5 mgl \  
DO = 26%) were found at 14.00 hrs when the river was in 
spate. Sampling at this site was terminated at 16.00 hrs,
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some 2.5 hrs after rainfall had ceased, at which time 
conditions were still very bad ('BOD = 61 mgl SS (total) 
= 234 mgl \  SS (mineral) .= 120 mgl ^). Clearly Moston 
Brook is very badly affected by the numerous SSOs which 
discharge into it.
Almost all the samples of the R Irk at Scotland Weir were 
taken by an automatic sampler. The automatic sampler was 
switched on at 12.10 hrs by which time- sewage solids were 
' already clearly visible in the river at this site. River 
flows had only just started to rise around 12.00 hrs at this 
site (Fig 1). By 13.20 hrs there were large quantities of 
sewage solids swirling around behind the weir.
The results of samples (mainly composites) taken at Scotland
- Weir showed the R Irk to be badly polluted -throughout the 
sampling period (12.10-23.40 hrs), BODs remaining in excess 
of 20 mgl 1 for a minimum of 9 hours and probably much 
longer. However, because of the nature of the river and the 
cold temperatures prevailing during the survey, dissolved 
oxygen levels remained at acceptable values throughout the 
storm (range 68-81%) at this site.
/ .
The time of travel between Moston Brook and Scotland Weir 
would have been between 15-40 minutes during the sampling 
period depending on the river flow. A comparison of the 
water quality found in the R Irk just upstream of Moston 
Brook with that found at Scotland Weir demonstrates that 
the bad conditions ' found at the downstream site before
14.00 hrs must have been due to the Moston Brook input 
together with further inputs from the many SSOs which 
discharge to the R Irk downstream . of Moston Brook. Worst 
conditions' at Scotland Weir in terms of BOD ( y  51 mgl ), 
COD (296 mgl.1), and suspended solids ( 243 mgl- 1 total, 
112 mgl 1 mineral) were found at 14.25 hrs (composite of
14.10 and 14.40 hrs. samples), roughly in-phase -with the.
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appalling (BOD = 441 mgl Moston Brook conditions at
14.00 hrs.
Anmonia concentrations at Scotland Weir showed a similar 
trend to that found at the BICC site upstream with values 
rising ,after 20.00 hrs (Fig 5) a considerable time after 
peak BOD and suspended solids levels were measured (14.10 + 
•14.40 hrs composite sample). By< the end of the sampling, 
period (23.10 + 23.40 hrs composite sample), ammonia 
concentrations (.4.4 mgl )^ were the highest found at this 
site during the survey.
At Scotland Weir flow is recorded continuously and hence 
ammonia loads can be calculated. Highest loads were found 
during periods of highest flows when SSOs would have been 
operating but when ammonia concentrations were lowest as a 
consequence of the dilution avialable. However, highest 
ammonia concentrations were found' when flows had dropped but 
when ’ ammonia loads were increasing at the end of the 
survey. 'It is thought likely that the increased ammonia 
loads originated at the Royton and, in particular, Oldham 
ETIVs (see earlier sections 5(i) and 5 (ii)).
' / - 
The very high suspended solids levels found in the R Irk 
upstream of IVine'e Brook (max ''■' 600 mgl  ^ total) and 
further downstream at the BICC site (max —' 450 mgl  ^
total) had attenuated by Scotland weir. Nevertheless, 
suspended solids concentrations measured in the composite 
samples taken remained in excess of 200 mgl,  ^ (range 
220-260 mgl )^ for almost 5 hours in the period 
14.00-19.00 hrs when flows exceeded 3 cumecs. The organic 
content of these solids was substantial (70-100 mgl. *).
Clearly the high load of organic material (and associated 
BOD) passing from the R Irk in times of storm will make an 
impact on the R Irwell ■ (and -Manchester Ship Canal) 
downstream especially during periods of •warm weather..
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6. SUMMARY AND RECOMMENDATIONS
1. A water quality study was carried out on the R Irk on 15 April 
1986 during a period of unsettled weather. During the early 
part of the survey rain fell for around 3 hours with very 
intense rainfall for a short period around midday. This 
resulted in a rapid increase in flows throughout the catchment 
(Table 1, Fig 1).
2. Prior to the rainfall, the water quality of Wince Brook 
upstream of the R Irk reflected the dominating influence of 
Oldham ETW with elevated ammonia levels (3.7-4.0 m'gl but 
relatively low BODs (5.4-6.0 mgl being found.
3. Upstream of Whit Brook, the R Irk had an elevated ammonia 
content (2.4-4.0 mgl ^) -as a consequence of the Royton ETW 
discharge but associated BODs (3.2-4.8 mgl "*■) were 
relatively.low.
5. Although Whit Brook deteriorated in quality between the 
outskirts of Middleton (BOD 0.5 mgl \  ammonia 0.15 
mgl ■*") and the R Irk confluence, conditions at John Lee Fold 
just tlpstream of the R Irk were, nevertheless, satisfactory 
(BOD 2.2 - 3.8 mgl ^, ammonia 0.25 mgl prior to the 
storm. ■
Early in the survey, the Whit Brook input led to an 
improvement in the condition of the R Irk downstream at the 
Gasworks site where ammonia concentrations were reduced. 
However, there was a further increase in both ammonia and -BOD 
levels by the time the R Irk reached Wince Brook. Three 
possible sources which could discharge to the R Irk in the 
culverted section between these sites were SSO MN26 (Long. 
Street Roundabout), -. SSO MN36 (Wood Street) and the surcharge 
relief on the Middleton Town Centre sewer. The latter should 
not have been operating in the dry. conditions early in the
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survey and has since been closed as part of the Middleton Town 
Centre sewers project (2-32-35-203). - •
6. Below the Wince' Brook confluence, conditions in the R Irk 
prior to the storm were as expected from the. upstream inputs. 
Thus BODs measured were around 6-7 mgl whilst ammonia 
concentrations were in the range’ 3-4 mgl 1 in the stretch 
down to ICI Blackley, reflecting the importance of the Oldham 
and Royton ETW discharges in dry weather (all samples 
downstream of this stretch were taken after the onset of rain).
7. Prior to significant rain, Boardman Brook was of good quality 
but Boggart Hole Clough was badly polluted (BOD > 8 0  mgl \  
ammonia 9.2 mgl )^ by sewage, although it had little impact 
on the much larger R Irk. Boggart Hole Clough was later 
sampled biologically (on 18 June 1986) when the faunal 
composition was indicative of organic pollution and a strong 
smell of disinfectant was evident. Clearly conditions in this 
brook are bad on a regular basis.
Moston Brook was not sampled- until after the onset of rain.
8. There -was a massive deterioration in the water quality of the 
R Irk'after the onset, of rain in terms of BOD and suspended 
solids. Sewage solids were recorded at every site on the 
R Irk below Wince Brook at some stage during the survey. 
Records were not kept at the Wince Brook ptc R Irk and R Irk 
ptc Wince Brook sites, but it seems likely that sewage solids 
were visible at both sites following heavy rain.
Wince Brook is an official SIP (No. 4,71 points) and from the 
observations made during this survey -there, would appear to be 
a good argument for. reinstating.the whole of the length of-the 
R Irk downstream of Wince- Brook-as an official. SIP.
* This has now -been done as part of the River Protection SIP 
Review exercise in 1987.
- 22 -
Certainly conditions were very poor visually at Lever Bridge 
aroundl3.00 hrs, and further downstream the large twin outfall 
SSO (MN32) adjacent to Manchester Old Road discharged 
substantial volumes of crude sewage to the R Irk from 12.00 
hrs until after 13.15 hrs causing a significant deterioration 
in water quality.
9. Despite the sewerage schemes carried out in the Irk-valley in 
recent years, conditions in the R Irk upstream of Wince Brook 
deteriorated badly during the storm. Early in the storm there 
was a noticeable deterioration in water quality between the 
Gasworks site and the ptc Wince Brook site which may be 
attributable to the same source that caused • the dry weather 
difference or may be related to the surcharge relief on the 
Middleton Town Centre sewer which existed at that-time.
■The main contribution' to the much worse conditions (BOD > 60 
mgl ', SS (total) y  500 mgl ) which occurred in the R Irk 
above Wince Brook towards the end of the storm originated 
upstream'of the Gasworks site. No information is available 
from this survey as t.o ' the relative importance of the Spring 
Vale SSO (MN34 - just upstream of the Hanson Street site), 
other -SSOs further upstream, Royton ET>V, or of resuspension of 
river bed deposits. Further investigations are required to 
clarify this situation.
10. However, the results of a routine river survey carried out in 
spate conditions on 4 March 1986 demonstrate that, on that 
occasion, the R Irk at the top of its classified reach and 
upstream of the Cedar Grove SSO was badly polluted (BOD 40 
mgl \  SS (total) 860 mgl \  ammonia 4.7 mgl \  DO 72%),. 
and that, the net effect of the various inputs down the R Irk 
was to maintain this poor quality (Table 6).-' Clearly further 
work is required on the R Irk upstream of Wince Brook to 
ascertain the important, pollutant sources in wet weather 
conditions.
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11. There was a deterioration in the water quality of Wince Brook 
following the heavy rain presumably as a consequence of the 
impact of SSOs within the catchment. However, the deter­
ioration was not as marked as found on the R ’Irk above Wince 
Brook. Thus although BODs did exceed 20 mgl suspended 
solids levels measured remained relatively low ( 70 mgl 1 
total).
12. Whit Brook was not sampled during the storm, but a sample 
taken almost 2.5 hrs after rain had stopped showed a
significant deterioration in water quality (BOD 14 mgl 1
"1 “1 
ammonia 1.9 mgl , SS (total) 129 mgl ). It is not known
how bad conditions became during the storm in this watercourse..
13. Ammonia levels in both Wince Brook and the R Irk upstream of 
their confluence increased significantly several hours after 
peak BODs had been found, and this effect was noted further 
downstream in the R Irk at the BICC site and also at Scotland 
Weir. These elevated ammonia concentrations are likely to 
have arisen from increased ammonia loads discharged from 
Oldham and Royton ETWs at a time when river flows were 
receding. ' .
/
14. Downstream of Wince Brook, there was evidence (visual) of the 
early operation of SSOs upstream of Heaton Mills (MN1,.MN2, 
and MN24 possible sources). Volumes discharged in the early 
part of the storm are likely to have been small as there 
was little impact on the water quality of the R Irk at this 
time.
15. However, later on the large SSO (MN32) adjacent to Manchester 
Old Road commenced discharging (at 12.00 hrs) and there is 
evidence'-to suggest that this overflow, calused a substantial 
deterioration, in the quality of the R Irk downstream prior to 
the arrival of the polluting slug from the R Irk catchment 
upstream of' Wince Brook.
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16. The water quality of the R Irk upstream of BICC deteriorated 
early in the storm due to a discharge(s) to the river 
downstream of Heaton Mills, probably close to BICC's premises.
17. Similarly sewage solids were seen early in the storm at the 
d/s ICI and Hendham Vale' sites. The solids seen at the d/s 
ICI site must have originated either close to BICC very early 
in the storm, or. from an SSO downstream of BICC. The solids 
seen at Hendham Vale originated' from an SSO downstream of the 
d/s ICI site,.probably very close to the Hendham Vale site (as 
there is evidence that the SSO discharge was not fully mixed 
at Hendham Vale).
18. Moston Brook was found to be badly polluted by sewage (BOD 
25 mgl ■*■) / and visually poor (sewage solids)' when f irst 
sampled some 1.5 hours after rainfall began. The condition of 
the brook subsequently deteriorated further so that 2 hours 
later, when the watercourse was in spate, it was grossly 
polluted (BOD 441 mgl \  SS (total) 1158 ■ mgl \  SS 
(mineral) 512 mgl'1). At- this time the dissolved oxygen 
level in Moston Brook was only 26% which is by far the lowest 
value recorded on the survey. ■ ■
./ 1 .
19. The very poor conditions in the R Irk at Scotland Weir both 
chemically and Visually were much w.orse than those at the 
R Irk upstream of Moston Brook site until after the storm had 
finished. This highlights the polluting impact on the R Irk 
of the many SSOs in the Moston Brook and the R Irk downstream 
of Moston Brook catchments. These SSOs must have been 
operating early in 'the storm. Later on, the poor water 
quality at Scotland Weir would have been maintained by 
pollutants emanating from the Manchester Old- Road SSO (MN32) 
and subsequently pollution sources upstream of the Wince 
Brook/ R Irk confluence together ' with the effects of 
resuspended river deposits as river velocities increased with 
increase in flow. ' .
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20. .Thus conditions were bad at Scotland Weir for a considerable
time following the onset of rain. BODs remained above 
20 mgl for., at least 9 hours, whilst suspended solids 
levels remained in excess of 200 mgl  ^ (total) with an 
organic content of around 100 mgl 1 for almost 5 hours, 
during which period flows exceeded 3 cumecs. . There was no 
significant impact of this large oxygen demand on oxygen 
levels in the R Irk due, in part at least, to the low river, 
temperatures at the time of the survey.
21. However, between April. - October 1986 a water quality 
monitoring station located at Scotland Weir has monitored 
dissolved oxygen levels in the R Irk continuously . (ref .1). 
During this period low oxygen levels have been found (<^20% 
saturation;on occasions). Worst conditions- in terms of oxygen 
levels have occurred after prolonged dry spells and following 
fairly minor rainfall events which were presumably sufficient 
to initiate the operation of SSOs without causing flows (and 
hence dilution and reaeration in ' the river) to rise 
substantially. It should be noted that the high organic 
solids load passing from the R Irk catchment in times of storm 
discharges to the R •Irwell/Manchester Ship Canal downstream 
where 4ts oxygen demand will eventually be exerted.
Dr R Ward - •
Assistant Water Quality Planner (East)
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GAUGED FLOWS ON THE R IRK CATCHMENT -15/4/86 
(.Locations, in downstream order)
TABLE 1
RIVER
Wince Brook 
1 t
1 1
Irk
.
Irk
Irk
Irk
Irk
/
Boggart 
lole Clough
Irk
:
Irk 1
i
* Moston Brook was in spate around 14.00 hrs and.could not be safely gauged
TIME OF TRAVEL RESULTS - R IRK 1 5 /4 /8 6
TABLE -2
VARIATION IN WATER QUALITY DOWN THE R IRK
lin - p h a s e  sam ples under"! in o n )
VARIATION IN WATER QUALITY DOWN THE R IP;K
( in - p h a s e  sam ples ' j n d s r l in e d )
VARIATION IN W A T E R .QUALITY DOWN THE R IRK
(in-phase samples underlined) ;
T
A
B
L
E
 
5
ROUTINE R IRK SURVEY - 4 MARCH 1986
W A T E R  Q U A L I T Y  S A M P L E  S U M M A R I E S
SPT 01 ft 9 8 0 1 6 4 0  ' NGR :
0 4 0 3 1 9 8 6 1 1 0 0  AC M BBE NS AR  
s a m p l e r s  c o n n o N T -
SPT 0 1 6 9 8 0 1 6 5 0  N G R  :
04 0 3 1 9 8 6 1 1 3 5  A B M  BB E N S AR  
S A M P L E R S  C O M M E N T -
SP T 0 1 6 9 8 0 1 6 8 0  ' NG R :
0 4 0 3 1 9 8 6 1 1 4 5  AB M BBE . N S AR  
S A M P L E R S  COr,MENT-
SP T 0169801.700 NG R :
0 4 0 3 1 9 8 6 1 2 0 0  A B M  BBE N S AR  
S A M P L E R S  C O M M E N T -
SPT 0 1 6 9 8 0 1 7 7 0  NGR :
0 4 0 3 1 9 8 6 1 3 4 5  A B M  BBE NS AR 
S A M P L E R S  C O M M E N T -
SP T 0 1 6 9 8 0 1 7 8 0  NGR :
0 4 0 3 1 9 8 6 1 4 0 0  AB M BBE N S AR  
S A M P L E R S  C O M M E N T -
SPT 0 1 6 9 8 0 1 7 9 0  NGR :
0 4 0 3 1 9 8 6 1 4 1 5  ABM BBE .NSAR 
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APPENDIX 1
SCHEMES CARRIED OUT IN RECENT YEARS IN THE UPPER IRK CATCHMENT 
(ROCHDALE AND OLDHAM MBC AREASj~
ROCHDALE MBC AREA . . .
Manchester Old Road Sewer ' ............. (2.32.35.082)
Wood Street SSO and SW Sewer ...... . ... (2.32.35.081),
Wince Brook Sewer ' ........................ (2.32.35.080)
SWQ Irk Sewer - Middleton ... .'............ (2.32. 35.095)
Whit Brook Sewer .............  . ....... (2.32.35.100)
SWQ Oldham Road/Spring Vale - Middleton Sewer
Replacement .............................  (2.32.35.093)
Long Street Sewer ........................  (2.32.35.114)
and, since the survey described in this report
Middleton Town Centre ... <....... .......... (2.32. 35.203)
OLDHAM MBC AREA
SWQ Irk Vale Sewer Replacement ...... . ... (2.32.31.104)
SWQ Royton Southern Stage 2 ................. .... (2.32.-31. 100)
/
Middleton Road Chadderton .................. ,....(2.32.31.109)
North Chadderton Stages 1 and 2 ........ ... (2.32.31.219)
and, since the/survey described in this report:
Royton Southern Stage 3 ' (2. 32. 31.-123)
IRK CATCHMENT RIVER CLASSIFICATION SHOWING TARGET (LTO) CLASS 
(1986 DATA). :
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PAGE 2
HATCH QUALITY SAMPLE SUMMARIES
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